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SECTION A 
 
 
1. A ship travelled a distance of 50 km from port O at a bearing of 120°, then 
another 100 km to port B at a bearing of 200°. What is the distance between 
ports O and B? 
 
A. 115.31 km 
B. 116.31 km 
C. 117.31 km 
D. 118.31 km 
E. 119.31 km 
 
2. An object moves from the origin O to point A to B and finally stops at point C 
as shown in the figure below. The distances covered are: OA = 10 cm, AB = 
12 cm and BC = 20 cm. The directions are given by the bearings as follows: 
120° from O to A, 180° from A to B and 250° from B to C. Determine the 
distance from O to C.  
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3. A weight is supported by two cables which run over frictionless pulleys and 
are attached to 100 lb weights as shown in the diagram below. The two cords 
each make an angle of 50o with the vertical.  Determine the weight of the 
body.  
 
A. 118.56 lb 
B. 128.56 lb 
C. 138.56 lb 
D. 148.56 lb 
E. 158.56 lb 
4. Calculate the magnitude of the tension in cable AB and the angle θ for the 
support system shown below.  
 
A. T = 147.2 lb and θ =  63.4o 
B. T = 247.2 lb and θ =  63.4o 
C. T = 347.2 lb and θ =  63.4o 
D. T = 447.2 lb and θ =  63.4o 
E. T = 547.2 lb and θ =  63.4o 
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5. Calculate the horizontal force F that should be applied to the 200 lb weight 
shown in order that the cable AB be inclined at an angle of 30° with the 
vertical.  
 
A. 110 lb 
B. 115 lb 
C. 120 lb 
D. 125 lb 
E. 135 lb 
6. Two forces of 100 lb each act on a body at an angle of 120o with each 
other.  What is the weight of the body the two forces are supporting?  
 
A. 100 lb 
B. 110 lb 
C. 120 lb 
D. 130 lb 
E. 140 lb 
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7. A car starts accelerating uniformly along a straight road from a velocity of 10 
ms-1 at time t = 0 to a velocity of 30 ms-1 in 5 seconds. What was the 
magnitude of the velocity of the car at t = 3 seconds? 
 
A. 22 ms-1  
B. 20 ms-1  
C. 40 ms-1  
D. 50 ms-1  
E. 80 ms-1  
 
8. An object is thrown vertically upward at time t = 0 at the speed of 40 ms-1 from 
the top of a building that has a height of 80 meters. At what time is the height 
of the object the highest? 
 
A. 8 s 
B. 4 s 
C. 2 s 
D. 1 s 
E. 0 s 
 
9. An object is thrown straight down from the top of a building at a speed of 20 
ms-1. It hits the ground with a speed of 40 ms-1. How high is the building? 
 
A. 21.2 m 
B. 31.2 m 
C. 41.2 m 
D. 51.2 m 
E. 61.2 m 
 
10. A certain sports car accelerates at 3.0 ms-2 from 0 to 100 km/h in 9.0 s.  The 
mass of the car is 1354 kg.  The average backward force due to air drag during 
acceleration is 280 N.  Determine the forward force required to give the car 
this acceleration.   
 
A. 1400 N  
B. 2400 N 
C. 3400 N 
D. 4400 N 
E. 5400 N 
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11. A heavy box is pulled across a wooden floor with a rope.  The rope makes an 
angle of 600 with the floor.  A force of 75 N is exerted on the rope.  What is 
the component of the force parallel to the floor?   
 
A. 27.5 N 
B. 37.5 N 
C. 47.5 N 
D. 57.5 N 
E. 67.5 N 
 
12. A 5.00 kg body is released from the top of a frictionless inclined plane as 
shown below. Determine the acceleration of the mass. 

12.0 m
5.0 m
 
 
A. 1.76 ms-2 
B. 2.76 ms-2 
C.   3.76 ms-2 
D. 4.76 ms-2 
E. 5.76 ms-2 
 
13. A 6.00 kg mass is released at the top of a 2.00 m long inclined plane as shown 
below. Determine the velocity at the bottom.  
36.9
2.0 m
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A. 2.8 ms-1 
B. 4.8 ms-1 
C. 6.8 ms-1 
D. 8.8 ms-1 
E. 12.8 ms-1 
 
14. One pool ball travelling with a velocity of 5 ms-1 hits another ball of the same 
mass which is stationary. The collision is head-on and elastic. Determine the 
final velocities of both balls. 
A. v1f = 0 ms-1 and v2f = 5 ms-1 
B. v1f = 5 ms-1 and v2f = 5 ms-1 
C. v1f = 5 ms-1 and v2f = 0 ms-1 
D. v1f = 10 ms-1 and v2f = 5 ms-1 
E. v1f = 5 ms-1 and v2f = 0 ms-1 
15. On a smooth surface, a soft 100 g ball A at the velocity of 10 ms-1 collides 
elastically with another 200 g ball B with velocity of 5 ms-1. The velocities of 
the two balls are in the same direction. After collision, balls A and B keep 
moving in the same direction at velocities v1 and v2, respectively. What are 
the velocities v1 and v2?  
A. v1 = 8.3 ms-1 and v2 = 3.4 ms-1  
B. v1 = 3.4 ms-1 and v2 = -8.3 ms-1  
C. v1 = 3.4 ms-1 and v2 = 8.3 ms-1  
D. v1 = -3.4 ms-1 and v2 = 8.3 ms-1  
E. v1 = 4.3 ms-1 and v2 = 8.3 ms-1  
16. A 2000 kg car travelling with a velocity of 25 ms-1 is stopped in 10 seconds 
using a breaking force F. What is the magnitude of force F?  
A. 1000 N 
B. 2000 N 
C. 3000 N 
D. 4000 N 
E. 5000 N 
17. An object of mass 4 kg is moving towards the east at a velocity of 6 ms-1. It 
collides and sticks to a 6 kg object moving with a velocity of 5 ms-1 in the same 
direction. How much kinetic energy was lost in the collision? 
 
A. 1.2 J 
B. 4.25 J 
C. 0 J 
D. 2.4 J 
E. 5 J 
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18. In the ballistic pendulum experiment, a bullet of mass 0.06 kg is fired 
horizontally into a wooden block of mass 0.2 kg as shown below. The wooden 
block is suspended from the ceiling by a long string. The collision is perfectly 
inelastic and after impact the bullet and the block swing together until the 
block is 0.12 m above its initial position. Determine the velocity of the bullet 
and block just after impact. 
 
 
 
 
 
A. 1.53 m/s 
B. 1.35 m/s  
C. 2.53 m/s  
D. 2.35 m/s  
E. 3.53 m/s 
 
19. A 300 W electric wheelchair has a mass of 50 kg and carries its 50 kg 
occupant at constant velocity up a long ramp. About how much time does it 
take the wheelchair to reach the top of the 10 m high ramp? 
 
A. 11 s 
B. 22 s 
C. 33 s 
D. 36 s 
E. 40 s 
 
20. A push lawnmower is rolled across a tilted lawn by a force of 115 N along the 
direction of the handle. The handle makes an angle of 25.00 with respect to 
the surface of the lawn. The lawn is tilted at 5.00 to the horizontal as shown. 
If the person pushing the lawnmower expends 75.0 W of power over 90.0 
seconds, what is the distance the lawnmower travels? 
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A. 34.8 m 
B. 44.8 m 
C. 54.8 m 
D. 64.8 m 
E. 74.8 m 
 
21. A girl on a sled with a combined mass of 50.0 kg slides down a frictionless hill 
from rest as shown below. When she gets to the bottom of the hill, she is 
travelling at 3.00 ms-1. How high is the hill? 
 
 
 
A. 0.459 m 
B. 0.559 m 
C. 0.659 m 
D. 0.759 m 
E. 0.859 m 
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22. A 75.0 kg person, starting from rest, slides down a slide 4.00 m inclined at an 
angle of 35.00 with the ground. The person reaches the bottom at a speed of 
6.00 ms-1. How much energy was lost to heat? 
 
A. 136 J 
B. 236 J 
C. 336 J 
D. 436 J 
E. 536 J 
23. A hydraulic lift has a large piston of 20.00 cm diameter and a small piston of 
5.00 cm diameter. What force must be exerted on the smaller piston to lift a 
5340 N vehicle? 
A. 233.75 N 
B. 333.75 N 
C. 433.75 N 
D. 533.75 N 
E. 633.75 N 
24. What is the apparent weight of a rock submerged in water if the rock weighs 
68 N in air and has a volume of 4.6 x 10-3 m3? 
A. 22.92 N 
B. 32.92 N 
C. 42.92 N 
D. 52.92 N 
E. 62.92 N 
25. What is the apparent weight of a rock submerged in water if the rock weighs 
18 N in air and has a volume of 1.6 x 10-4 m3? 
 A. 12.43 N 
 B. 14.43 N 
 C. 16.43 N 
 D. 18.43 N 
 E.  20.43 N 
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26. A car lift compresses air and exerts a force on a small piston having a radius 
of 5 cm. This pressure is transmitted to a second piston of radius 15 cm. The 
mass of the car to be lifted is 1350 kg. What is the pressure necessary to 
accomplish this task? 
A. 1.9 x 105 Pa 
B. 2.9 x 105 Pa 
C. 3.9 x 105 Pa 
D. 4.9 x 105 Pa 
E. 5.9 x 105 Pa 
27. A block of wood with the dimensions 0.12 m x 0.34 m x 0.43 m floats along a 
river with the broadest face facing down. The wood is submerged to a height 
of 0.053 m. What is the mass of the piece of wood? 
 
A. 3.75 kg 
B. 4.75 kg 
C. 5.75 kg 
D. 6.75 kg 
E. 7.75 kg 
28. In the circuit shown below, the current I is 
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A. 1/45 A  
B. 1/15 A  
C. 1/10 A  
D. 1/5 A 
E. ½ A 
29. Determine resistance x in the circuit shown below so that the power generated 
across resistor x is 80% of the total power across resistors R and x?  
 
A. 100 Ω  
B. 200 Ω  
C. 400 Ω  
D. 600 Ω  
E. 800 Ω  
30. What is the power dissipated by a resistance of 100 Ω in series with another 
resistance of 50 Ω and both connected to a battery of 3 V with negligible 
internal resistance?  
 
A. 4000 mW 
B. 0.4 mW 
C. 40 mW 
D. 0.02 mW 
E. 400 mW 
 
[30 x 2 = 60] 
 
__________________________________________________________________ 
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SECTION B 
 
QUESTION 1 
 
1.1 A 5.0 kg mass is on a ramp that is inclined at 300 with the horizontal. A rope 
attached to the 5.0 kg block goes up the ramp and over a frictionless pulley 
where it is attached to a 4.2 kg block that is hanging in mid-air. The coefficient 
of friction between the 5.0 kg block and the ramp is 0.10. What is the 
acceleration of the system?                         (4) 
 
 
 
1.2 Two objects are connected as shown below. The 12 kg cart is on a frictionless 
42° incline while the 15 kg block is on a horizontal surface having a coefficient 
of friction μ = 0.23. Determine the acceleration of the system.                    (4) 
 
 
 
                    [8] 
 
 
__________________________________________________________________ 
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QUESTION 2 
 
2.1 A 0.25 kg cue ball hits a stationary 0.25 kg ball in a perfectly elastic collision.  
If the cue ball was going 22 ms-1, how fast does the ball go after the collision?  
                                      (4) 
 
2.2 An 8.5 kg cart travelling at 9.54 ms-1 has a head-on elastic collision with a 
stationary 36.8 kg cart. If the final velocity of the first cart is 3.57 ms-1, what 
was the final velocity of the second cart?              (4) 
         [8] 
 
__________________________________________________________________ 
 
 
QUESTION 3 
 
3.1 An arrow of mass 0.10 kg is shot by a crossbow into a wooden block 
suspended by a cord from the ceiling in a room as shown below. The arrow 
penetrates the block, becoming stuck in it. The block then swings upwards 
reaching a vertical height of 0.20 m above the level where it was stuck. 
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3.1.1 If the mass of the wooden block is 3.9 kg, calculate the potential energy 
of the block plus arrow after swinging to a vertical height of 0.20 m. 
                                                                                     (3) 
 
3.1.2 Calculate the velocity of the block immediately after being struck by 
the arrow.                (3) 
 
3.1.3 Calculate the velocity of the arrow just before striking the block.    (3) 
 
3.1.4 In another test, it was found that an identical arrow shot with same 
velocity would penetrate 100 mm into a block of wood clamped into 
vice. Calculate the average force the arrow exerts on the block.     (3) 
 
                            [12] 
__________________________________________________________________ 
 
 
QUESTION 4 
 
4.1 State Archimedes’ principle.              (2) 
 
4.2 The maximum gauge pressure in a hydraulic lift is 18 atm. What is the largest 
mass vehicle it can lift if the diameter of the output line is 22 cm?         (3) 
 
4.3 Pascal placed a long tube with a radius of 0.300 cm into a barrel with a 20.0 
cm radius top. When the water was filled to the 12.0 m height the barrel burst.  
4.2.1 Calculate the mass of water in the tube.            (3) 
4.2.2 Calculate the net force on the lid.             (3) 
4.4 A brass figurine hangs from a calibrated vertical scale. When the figurine is 
suspended in air, it reads 4.90 N. What is the apparent weight of the figurine 
when it is completely submerged in water? The density of brass is 8600 
kg/m3.                  (3) 
 
                 [14] 
__________________________________________________________________ 
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QUESTION 5 
 
5.1 Determine the total current for the circuit shown below.         (4) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.2 What is the equivalent resistance of the arrangement of resistors shown 
below?                (4) 
 
 
 
 
 
 
                      [8] 
 
 
 
 
 
10 V 
R1 = 10 
 
R2 = 5.0 
 
R5 = 5.0 
 
R4 = 20 
 
R3 = 10 
 
8
.0
 

 4.0  
10  
5.0  
3.0  
2.0  
6.0  5.0  
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Formula Sheet 
 
  
SinC
c
SinB
b
SinA
a
  
 
bcCosAcba 2222   
 
F = ma 
 
 
 
 
 
 
 
 
 
W = F x Δx cosθ 
 
Ep = mgh 
 
ΔEk = ½ mvf 2- ½mvi 2 
 
FΔx = [½ mvf 2- ½mvi 2] 
 
FΔx = [½ mvf 2- ½ mvi 2] + [mghf  – mghi] 
 
 
 
 
 
 
 
 
 
t
W
P   
 
P = F v 
 
g = 9.8 m.s-2 
 
W = mg 
 
F = µN 
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A
F
P   
A =π r2 
V = π r2h 
V = 4/3 π r3 
P – P0 = ρgh 
V
m
  
water
materialRD


  
RD   =    mass of substance 
                                 mass of equal volume of water 
fi
i
WW
W




 
Density of water at 4 0C = 1 g cm-3 = 1000 kg m-3 
Fb = ρlgvl = ρlgvb 
1 Atm  = 101.3 kPa  = 760 mmHg = 1 bar 
ρ1h1 = ρ2h2 
...321  RRRR  
321
1111
RRRR
  
Q
W
V   
IxtQ   
I
V
R   
P = VI 
W = VIt 
EMF = IR + Ir 
 
 
